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VKRUWGXUDWLRQLVSRZHUHIILFLHQWDQGEHWWHUWKDQFDUU\LQJRXWPXOWLVWDJHRIOLQHDUDSSOLFDWLRQ>@

7KHFKDUJHWUDQVIHUSUHDPSOLILHUZKLFKGRHVQRWQHHGVWDWLFSRZHUZDVSURSRVHGLQ>@$FRPSDUDWRUKDVEHHQ
SURSRVHG >@ XVLQJ ODWFK ORDG WR UHGXFH SRZHU DQG RIIVHW YROWDJH EDVHG RQ ZKLFK D GRXEOHWDLO G\QDPLF
FRPSDUDWRUZDVGHVLJQHG>@ZLWKDVHWRILQSXWDQGFURVVFRXSOHGVWDJH
 
,QWKLVSDSHUDFRPSDUDWRUKDVEHHQSURSRVHGZKLFKXVHVORZSRZHUDQGRSHUDWHVIDVWHUZKHQFRPSDUHGWRWKH
H[LVWLQJFRPSDUDWRUDQGLW LVRUJDQL]HGDVIROORZV7KHRSHUDWLRQRI WKHG\QDPLFFRPSDUDWRUVZLWKLWVDGYDQWDJHV
DQGGLVDGYDQWDJHV LV H[SODLQHG LQ6HFWLRQ DQG WKH3URSRVHG&RPSDUDWRU LV GLVFXVVHG LQ 6HFWLRQ5HVXOWV DUH
DGGUHVVHGLQ6HFWLRQDQGIROORZHGE\FRQFOXVLRQVLQ6HFWLRQ
'\QDPLF&RPSDUDWRUV
'\QDPLF&RPSDUDWRUVDUHDOVRFDOOHGDV&ORFNHG&RPSDUDWRUV5HJHQHUDWLYHIHHGEDFNLVRIWHQXVHGLQG\QDPLF
FRPSDUDWRUVDQGRFFDVLRQDOO\LQQRQFORFNHGFRPSDUDWRUV'\QDPLF&RPSDUDWRUVDUHPRVWO\XVHGLQWKHGHVLJQRI
KLJKVSHHG$'&V
2.1 Conventional Dynamic Comparator 
7KH FRQYHQWLRQDO G\QDPLF FRPSDUDWRU LV VKRZQ LQ ILJXUH  ZKLFK LV ZLGHO\ XVHG LQ DQDORJ DQG GLJLWDO
FRQYHUWHUV LVH[SODLQHGDVIROORZV:KHQ&/. GXULQJWKHUHVHWSKDVH WKHQ WKH WUDQVLVWRU0WDLOZLOOEHRII7KH
WUDQVLVWRUV0DQG0ZKLFKDUHFDOOHGUHVHWWUDQVLVWRUVEHFRPHVRQDQGPDNHVERWKWKHRXWSXWQRGHVµ2XWS¶DQG
µ2XWQ¶ WR WXUQ LQWR OHYHO9'' IRU EHJLQQLQJ RI D VWDUW FRQGLWLRQ:KHQ&/.EHFRPHV9''WKHQ WKH0 DQG0
WUDQVLVWRUVDUHRIIDQG0WDLOEHFRPHVRQWKHQWKHRXWSXWYROWDJHV2XWSDQG2XWQZKLFKZHUHDW9''VWDUW WRIDOO
ZLWKGLIIHUHQWUDWHVEDVHGRQWKHFRUUHVSRQGLQJGLVFKDUJLQJUDWHV$VVXPHWKHFDVHZKHUHWKHYROWDJH9,13LVJUHDWHU
WKDQ9,11WKHQWKHYROWDJHDW2XWSQRGHGLVFKDUJHVIDVWHUWKDQWKHYROWDJHDW2XWQQRGH$VWKHYROWDJHDW2XWSQRGH
ZKLFKLVGLVFKDUJHGE\0WUDQVLVWRUGUDLQFXUUHQWWKHQWKHYROWDJHJRHVGRZQWR9''±_9WKS_EHIRUHWKHYROWDJHDW
2XWQ QRGHZKLFK LV GLVFKDUJHGE\0 WUDQVLVWRU GUDLQ FXUUHQW DFFRUGLQJO\0 WUDQVLVWRU EHFRPHV RQ7KXV WKH
EDFNWREDFNLQYHUWHUVVWDUWWKHODWFKJHQHUDWLRQDQGWKHYROWDJHDW2XWQQRGHEHFRPHV9''DQGWKHYROWDJHOHYHODW
2XWSQRGHIDOOVGRZQWRJURXQG
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UHLQILQDOO\
GXFWDQFHRI
RQVSHHGRI
OWUDQVLVWRUV
DQQHU
RIIDQG WKH
WDWLF SRZHU
 RXWSXWV WR
VZLWFKHV
SDUHDWWKH
WRWKHLQSXW
RUHFXUUHQW
DWISQRGH
HGURSSHG
H DQG LQSXW
VIDVWHUDQG
GLIIHUHQFH
HUFRPHWKH
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M1 M2
M7 M8
M5 M3 M4 M6
M9 MC1 MC2 M12
M10 M11
M13
Outn
Outp
Vinn Vinp
VDD
Clk
fn fp
Clk Clk
3URSRVHG&RPSDUDWRU

7KH VFKHPDWLF GLDJUDP RI WKH SURSRVHG FRPSDUDWRU LV VKRZQ LQ WKH ILJXUH  EHORZ 7KH PDLQ DLP RI WKH
SURSRVHG FRPSDUDWRU LV WR GHFUHDVH WKH SRZHU FRQVXPSWLRQ GHOD\ DQG WR LQFUHDVH WKH ODWFK UHJHQHUDWLRQ VSHHG
FRPSDUHG WR WKH H[LVWLQJG\QDPLF FRPSDUDWRU >@7KHRSHUDWLRQ LV H[SODLQHG DV IROORZV:KHQ&/.  WKHQ WKH
WUDQVLVWRU0EHFRPHVRIIDQG WKH WUDQVLVWRUV0DQG0PDNHV WKHRXWSXWQRGHV 
IQ
DQG 
IS
 WRUHDFK WR9''
WKXVWKHWUDQVLVWRUV0&DQG0&DUHLQFXWRII$IWHUWKHUHVHWSKDVHLHGXULQJGHFLVLRQPDNLQJSKDVHWKHWUDQVLVWRUV
0&DQG0&DUHLQRIIVWDJHLWVHOIDQGERWKWKHRXWSXWQRGHV
IQ
DQG
IS
ZKLFKDUHDW9''VWDUWWRIDOOZLWKGLVWLQFW
UDWHVDFFRUGLQJ WR WKHJLYHQLQSXWYROWDJHV ,I WKHYROWDJHRI9,13 LVJUHDWHU WKDQ9,11 WKHQµIS¶GURSVIDVWHU WKDQ
µIQ¶EHFDXVH0GUDZVPRUHFXUUHQWWKDQ0

'XULQJWKHWLPHZKHQWKHYROWDJHDW
IS
VWDUWVGHFUHDVLQJWKHQWKHFRUUHVSRQGHQWWUDQVLVWRU0&WXUQVWRRQVWDJH
PDNLQJWKH
IQ
QRGHWRLQFUHDVHLWVOHYHO+HQFHWKHRWKHUWUDQVLVWRU0&FRQWLQXHVWREHGLVFRQQHFWHGE\SURYLGLQJ

IS
 WR EH GLVFKDUJHG:KHQ WKH FRPSDUDWRU ILQGV WKDW 
IS
 LV GLVFKDUJLQJ TXLFNO\ WKHQ WKH S026 WUDQVLVWRU0&
LQFUHDVHVWKHOHYHORI 
IQ
$WWKHVWDUWLQJSRLQWRIWKHGHFLVLRQPDNLQJSKDVHERWKWKH 
IS
DQG 
IQ
QRGHVKDGEHHQ
VHWXS WR9''EXW ODWHU RQ VWDUW WRGLVFKDUJHZLWK GLIIHUHQW UDWHV WR FRQWURO WKH FXUUHQW WR EHGUDZQ IURP9''7R
RYHUFRPHWKHKLJKDFFXUDF\WLPLQJ&ONELQWKHH[LVWLQJFRPSDUDWRU0DQG0DUHXVHGLQVWHDGRI0WDLO

7KHVHQVLWLYLW\RIWKHFRPSDUDWRUHQKDQFHVWKHJDLQRIODWFKRIWKHVHFRQGVWDJHDQGWKHFORFNGULYLQJQHFHVVLW\LV
QRWUHTXLUHGDVWKHFRPSDUDWRUZRUNVLQRQHSKDVHFORFN7KHRIIVHWKDVDOVREHHQGHFUHDVHGEHFDXVHWKHJDLQRXWSXW
LVWDNHQIRUPWKHVHFRQGLQSXWWUDQVLVWRUV00DQG00DQGWKHGULYHFXUUHQWLVGHFUHDVHGWRKDOIRIWKHWDLO
FXUUHQWFRPSDULQJZLWKWKHSUHYLRXVFRPSDUDWRUDVLWZDVGLYLGHGLQWR0DQG0WUDQVLVWRUV
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